Historic building conservation is often challenged by a number of issues in its process. This paper reviews past studies about challenges of heritage building conservation, then goes on to describe a small pilot study carried out in Malaysia to measure the number of significant issues faced among local conservators. A total of 46 issues were identified from literature and classified into five themes of technical, environmental, organisational, financial and human issues. Tentative findings showed that technical issues such as limited availability of specialists, availability of original components, labour and skill shortages, and lack of personnel training, were the biggest challenges in conservation projects.
Introduction
The search for values to a particular heritage building has become a pressing concern in our modern society (Ahmad, G., 2006) . In heritage buildings, historical features are tangible aspects of cultural heritage that provide an identity we affiliate with. Tuan (1977) reminds us that heritage buildings go beyond aesthetic appreciation and provide a 'sense of place' (Cresswell, 2004; Hubbard & Kitchin, 2010) . Conservation by definition means the retention of existing buildings without altering or destroying character or detail, even though repairs or changes may be necessary (Curl, 2000) . Conservation of historic buildings is sensitive to the preservation of as much original fabric as possible, and to distinguish new additions and changes from the originally existing structure. Conservation allows considerable intervention on condition that changes done are of architectural and historic interest that enhance and respect the existing building character. It is a process that leads to prolonging the life of the building and its utilisation. While its importance is clear, heritage building conservation is a complicated task that follows some strict guidelines and procedures. Conservators are often faced with various issues -some of which are commonly recurring in the local Malaysian scene. This paper reviews past studies about challenges of historic building conservation, then goes on to describe a small pilot study carried out in Malaysia to attempt to measure the number of significant challenges faced among local conservators. A large-scale, generalised survey using similar methods is proposed to build on the knowledge gained from the pilot study. Tentative findings are put forward to indicate a positive response to the types of challenges highlighted in the research.
Issues in conservation work
A total of 46 issues were identified from past studies on historic building conservation. The issues were coded and arranged under five focal themes to denote the nature of concern (Figure 1 ). The themes were named environmental, human, technical, financial and organizational issues. 
Environmental issues
Environmental issues refer to challenges caused by external factors such as economy pressure, building condition, building location, business opportunity, and third party interference. Among the threats identified for conservation of historic buildings was the continuous change in economy and development patterns that created development pressures in urban and rural areas (Fidler, 2005) . Although there have been many studies on conservation of historic buildings and sites, it was hampered by being perceived as a sphere where only novel developments and technologies were applied, rather than an arena where developments was generated (Fidler, 2005) .
Functional and physical obsolescence hinder building capacity to accommodate households and firms comfortably and efficiently (Heath et. al., 2013; Fidler, 2005) . As a result, demands and value for these buildings are significantly reduced in the real estate markets of historic centres that will ultimately lead to economic obsolescence. Economic obsolescence occurs when it is no longer profitable to continue operating the building given its physical characteristics. The land on which the building is located that would have increased in value leads to economic pressures to give way for newer developments that better optimise the land's potential. A typical example of economic obsolescence is the tearing down of single family homes to use the land for high-rise housing or office buildings.
In Portugal as well as other European countries, urban regeneration has become a major element of urban development policy to reverse the present trend of physical and social degradation of urban central areas in major cities (Ribiero, 2008) . Despite the emergence of these public initiatives, there has been little co-ordination and collaboration between public sector and private agents (CML, 2004) . Buildings located in central areas receive high degree of redevelopment pressure due to high land values and property taxes (Heritage Committee Calgary, 1978) . Since these areas are central locations, the properties are ideal for critical uses and provide very desirable locations for urban economic activities as well as bear high land values and property taxes.
On the other hand, buildings outside central areas are faced with issues of survival in terms of business efficacy. The Municipal Heritage Conservation Framework reported that while poor relative location may ease the threat of redevelopment, poor proximity to markets, competitors and pedestrian volumes will make it more difficult for customer-oriented businesses to survive. Older sites frequently suffer from limited parking space and difficulties with vehicular accessibility making it difficult for any business in these properties to subsist and the property value is reduced. Thus, location of the historic building determines its chances of survival (Kenny, 2006) .
Human issues
Many of conservation problems are related to human errors. Among them, miscommunication brought about by different corporate structures and cultures is a common problem in conservation works due to the involvement of multiple organizations such as consultants, contractors, suppliers and sub-contractors assembled together as a team (Reyers and Mansfield, 2000) . Poor communication between professionals, craftsmen and general labourers result in different framing of tasks caused by misinterpretations of instructions or difference in understanding of scope of work. Differences in contingent power and blurred lines of demarcation cause disputes within the team. Additionally, stringent bylaw requirements and building code provide a challenge to comply with correct principles and guidelines of historic building conservation.
A substantial number of problems were related to ill-thought out and inappropriate repairs carried out in the recent past (Oxley, 1999; Kayan, 2003) . Many problems in historic building conservation are related to poor knowledge of parties and organizations responsible to maintain and conserve historic buildings leading to premature loss of valuable historic fabric. (Kayan, 2003) . Lack of knowledge among building professionals were particularly concerned with failure to differentiate their approach to new and old buildings. This lead to decisions on conservation strategy and specific repairs were agreed without an appropriate level of information. The Society for American Archaeology (SAA) (2000) said that the lack of theoretical, legal, and technical focus on conservation was a common issue in the management of historic buildings (SAA, 2000) .
Technical issues
Among the biggest challenge in building conservation is the limited availability of resources and financial support (Worthing and Dann, 2000; Kenny, 2006) . Insufficient resources to fully redevelop the building into an appropriate new use left the building to remain vacant. Another issue is the shortage of material and labour to reproduce composite materials and replicate crafts (Fidler, 2005) . Due to lack of conservation skills for the repair and maintenance of historic architecture, it was discovered that about 60% of conservation and maintenance of historic buildings are done by inexpert and inexperienced workers resulting in 50% of the problems that emerged thereafter (Kayan, 2003; Fidler, 2005) . The European Heritage Network (2009) reinstated that lack of personnel trained in preventive conservation, as well as educational training for new expertise and skills are among the problems in historic buildings. As a result, conservation of such historic buildings is discouraged by the lack of manpower to facilitate good maintenance.
Financial issues
Due to the unpredictable nature of conservation work, the final cost of conservation projects is often difficult to ascertain (Reyers and Mansfield, 2000) . As quoted by Raftery (1994) , It is almost impossible to predict a correct market price for a product that is not built, with labour force not yet recruited, on a site for which there is incomplete information. Many assumptions are made in a conservation project that increases provisional and contingency costs due to the incomplete design information which is often the case in any conservation project. Conservation projects require the commitment of substantial costs, mostly public resources through public-private partnerships and the effective coordination of numerous public agencies since banks do not provide loans for the conservation of individual buildings (Rojas, 1999) . Minimum statutory requirements often have the effect of placing a lower limit on the quality of specification and consequently, raise the cost and risk (Reyers & Mansfield, 2000; Worthing & Dann, 2000) . Unless the right support is provided for conservation projects, the financial stakes are usually high and therefore, unattractive from a business point of view.
Organizational issues
A number of challenges in conservation work are founded in organizational culture related to shared values and beliefs which govern behavior and actions. Different organizational cultures can lead to different approaches in conservation ranging from "the strict self-denial of the archaeologists, to the unapologetic self-confidence of the creative architect" . Various approaches to conservation are applied in the contest of the opposing philosophies of the developer viewing a property as an opportunity to be exploited and the preserver viewing the building as an inheritance to be safeguarded. This results in a balance of subjective judgment, philosophical stance and professional expertise but rarely professional unanimity.
Additionally, changes in conservation philosophies and evolutions in technology may alter conservation practices . Where it was once acceptable to use modern materials and techniques, now stricter guidelines only allow authentic materials. This also leads to problems concerning the use of definitions (Reyers & Mansfield, 2000) .
A study by Kayan (2003) found that governing laws pertaining conservation works for historic buildings are not specific and inflexible. More than 60 percent respondents agreeing that current laws and guidelines related to old government buildings in Kuala Lumpur are not fully comprehensive. Some of the laws are still not amended to fulfil the latest building protection requirements and are found inadequate for historic building conservation practice. Worthing and Dann (2000) argued that whilst there is much advice regarding methods of conservation, there is no unifying document that defines the purpose of conserving the built cultural heritage and reflect upon the processes by which this might be achieved.
Methodology
A desk study using archival research and content analyses technique from literature sources was adopted to create a database of conservation issues (Berg, 2004) (Dane, 2010) . A number of 46 issues were found and first organized into main 11 group issues namely miscommunication, unpredictable nature of works, limited resources and prohibitive costs, differing goals and views, location factor, condition and level of occupation, economy, weak law enforcement and guidelines, ignorance, technical and financial issues, as well as physical and social degradation problems. These groups were then coded and reorganized into five themes of technical, environmental, organisational, financial and human issues.
Judgement sampling was used to select suitable respondents in Penang. Judgement sampling involves selecting test samples on the basis of their knowledge in conservation and access to information about the research topic (Ellison, Farrant, & Barwick, 2009 ). The inclusion criteria for selecting respondents were i) Professional consultants in the building industry; ii) Penang based only; iii) Possess at least one experience in a historic building conservation project. As this is a pilot study, only 25 companies and organisations in Penang that had prior involvement in conservation projects were approached. Respondents included contractors, architects, conservators, researchers and facility managers of organisations that dealt with heritage buildings. Questionnaires were distributed via post, email or by hand. A total of ten responses were received, giving a success rate of 40 percent. The questionnaire mainly uses the Likert Scale of five ordinal measures from one (1) to five (5) ascending the level of agreement. The average index for each question was calculated using formula (1).
Average index = ∑μXn
(1) n
Results

Human issues
Data from the research findings were ranked according to their average index score. Five questions were addressed under the human category which addressed issues related to human behaviour. It was found that miscommunication carried an average index of 4.09. While miscommunication is a common problem in any construction project, the complicated and unpredictable nature of a conservation project creates a fertile ground for disputes. The second most significant issue is blurred boundaries of definitions with an average index 3.73, followed by lack of awareness in conservation knowledge with average index 3.64; contest between opposing philosophies with average index 3.45; and lastly, attitude of personnel with average index 2.73. 
HUMAN ISSUES RANK
Miscommunication between professionals, craftsmen and general labourers 1
Blurred boundaries between what is conservation, preservation, restoration, maintenance and refurbishment 2
Lack of awareness in conservation knowledge 3
Contest between opposing philosophies of the developer viewing a property as an opportunity to be exploited and the preserver viewing the building as an inheritance to be safeguarded.
4
Attitude -Self-denial of archaeologists and unapologetic self-confidence of the creative architect 5
Organisational issues
Ten issues were founded in organizational culture barriers related to values and beliefs that organisations imposed on its employees and which govern their actions and decisions. Findings showed that ill-thought-out and inappropriate repairs carried out in the past attributed the most significant issue with an average index of 4.45. The second ranking order is shared by two issues i.e. lack of theoretical, legal and technical focus on conservation; and little coordination and collaboration between public and private agents, with the same average index score of 4.27 respectively. Respondents also agreed that there were difficulties to comply with stringent bylaw requirements and building code, scoring an average index of 4.18. While bylaw requirements, building codes, and conservation guidelines are intended to ease the conservation process with minimum interventions, many organisations and individuals found adhering to these a hassling feat. Unavailability of organisations with suitable experience and expertise to participate in a historic building conservation project is also a common problem and confirms a lack of experts in the industry. Difference in contingent power and lines of demarcation within the decision-making team of a conservation project were also considered significant with an average index of 3.64. Other issues included unspecific and inflexible laws; decision in setting priorities and the more efficient types of interventions, and no unifying document which attempts to set down the purpose of conserving the built cultural heritage and reflect upon the processes which this might be achieved. No one unifying document which attempts to set down the purpose of conserving the built cultural heritage and reflects upon the processes which this might be achieved. 
Technical issues
Eight questions were addressed to respondents in relation to technical issues. The most significant issue found is the need to use original or authentic components or materials that may have limited availability or prohibitive cost. Conservation projects require the use of similar or identical materials to that of the original fabric. After many decades, it is unlikely to find identical materials. Thus, components must be reproduced at expensive costs. Another issue is the limited availability of expert advice in conservation and lack of resources to support an appropriate conservation strategy. There is also the problem of labour and skills shortages. Thus unskilled and inexperienced workers are employed resulting in inappropriate interventions. Material shortages and insufficient number of technical staffs in the building maintenance also lead to inappropriate interventions. Lastly is the issue of trained personnel in preventive conservation with average index 4.00. 
Financial issues
Five issues were addressed to respondents in relation to financial issues. The most significant issue was identifying viable means of cost recovery and the expensive and restrictive nature of works with an average index 4.18. Other significant issues were the expensive and restrictive works of conservation scoring an average index of 4.00. Poor financial supports markedly defeat the motivation for conservation projects. Respondents also noted the difficult predictability of the final cost as a moderately high recurring issue. 
Environmental issues
Nine issues were listed under environmental theme. The most significant issue is increasing demand for housing and retail redevelopments in urban central areas and changing needs for social and economic environments, both which lead to redevelopment pressure. Buildings at risk outside designated conservation areas are even more exposed to redevelopment pressures. The problem of heritage structures on sites with substantial development potential carries excess tax burden relative to their benefit to the public was also found significant. Another significant issue was that heritage sites within the downtown and inner city that have a high degree of redevelopment pressure.
Trespassing and vandalism of unprotected sites gave an average index 3.91. Another issue with average index 3.55 and ranked seventh in significance order is that heritage sites in locations with poor proximity to markets make it difficult for customer-oriented businesses to survive. This puts off the profit return and discards purpose for conservation. Subsequent to that, older buildings may be functionally and physically obsolete and fail to provide usable space, which denotes the eighth significant issue at average index 3.45. 
Conclusion
The summary of findings is illustrated in Figure 2 . Findings of the study showed that technical issues such as limited availability of specialists, availability of original components, labour and skill shortages, and lack of personnel training, were the biggest challenges in conservation work. Second to that were environmental issues including increasing demand for housing and retail redevelopments in urban central areas, changing needs for social and economic well-being, location of buildings at risk outside conservation areas, and excess tax burden. Organisational issues were ranked third in place i.e. inappropriate repairs by previous organisations, poor coordination between public and private agencies, lack of theoretical, legal, and technical focus, and difficult bylaw requirements. Financial issues were also found highly significant i.e. identifying viable means of cost recovery, expensive and restrictive works, poor financial support, predictability of the final cost, and quality of specification. Human issues were only moderately significant which include miscommunication between conservation project members, blurred understanding of conservation philosophy, poor level of awareness and knowledge, and attitude. It was concluded that most of the common issues in conservation practice were due to poor Governmental support and poor knowledge availability.
Future research
The study paves the way for future research in historic building conservation issues. As preliminary studies have indicated some major issues of conservation practice, a wider generalized survey can be conducted on a larger sample size that addresses these issues and a deeper understanding of specific issues can be further probed. Further value can be added to the findings by conducting longitudinal research over longer periods of time than conducted in this study. Improved understanding of the conservation issues can help to further refine conservation strategies in Malaysia. This will require exploration of industry-wide opinions on the underlying factors instigating recurring issues of historic building conservation, as well as interpretation of how these issues influence the current state of historic buildings in Malaysia. The final output of this research will provide grounds for relevant authorities, private organizations and the public to realize the factors underpinning challenges in conservation practice.
